Industrial competitiveness in Brazil ten years after economic liberalization
João Carlos Ferraz, David Kupfer and Mariana Iootty Thi s article examines the nature and extent of the changes in Brazilian industry after ten years of economic liberalization. The article demonstrates that most structural features of Brazilian industry remain unchanged except in the management of production processes and in the ownership structure of firms, as rationalization and inward internationalization became generalized processes.
Brazil may face a development paradox in the years to come.
History suggests that local capital and innovation capabilities have been outstanding features of countries successful in achieving sustained economic development. If internationalization of ownership is to remain and local innovation capabilities are to be pursued, then Brazilian private and public policy makers must depart from established policy practices and seek new ways of regulating and inducing firms towards local value creation.
In 1996, we published, in CEPAL Review and in a book with Lia Haguenauer, 1 an in-depth analysis of the competitiveness of Brazilian industry Haguenauer, 1996a and 1996b) . The present article 2 updates that analysis by examining the nature and extent of changes in Brazilian industry between 1990 and 2002, a period of significant institutional and economic transformation. Economic liberalization became the central feature of the national regime of incentives and regulations and, after decades of high inflation, price stabilization was achieved, becoming thereafter a major target of macroeconomic policies. But, during the same period, low rates of growth, with frequent annual oscillations, prevailed.
Elsewhere, in most developed and developing countries, economic liberalization also became the prevalent regime of incentives and regulations, while international flows of capital, goods and services and the diffusion of information technologies were accelerating. In Latin America, within the context of the North American Free Trade Agreement (NAFTA), Mexico became a specialized supplier to the United States in the assembly of electronic goods and other labour-intensive industries. Chile modified its industrial matrix, shifting towards exploiting and transforming its natural resource base to generate products for export, supported by sophisticated logistics. Argentina changed its strategy several times; for some time it seemed that the country would constitute an important specialized industrial base for the Mercosur market, but the negative consequences of the Argentine convertibility plan resulted in the dismantling of a significant portion of its industrial base.
What happened in Brazil?
To what extent did institutional reform induce changes in industry? Did investment rates increase, incorporating new activities? Which ones ceased to exist? Are firms relying on those capabilities -for example in the field of innovation that are widely known as conforming the basis for sustained or expanded market shares?
It was these questions which guided us in this article. In section II we will update the 1996 discussion on patterns of competition and competitiveness. Section III provides an account of the most important institutional changes and an overview of the evolution of industry between 1990 and 2002. Sections IV to VII are focused on the analysis of competitiveness of four industrial sectors: commodities, durable goods, traditional industries and innovation carrier industries. Finally, section VIII gives an overall balance, indicating the common features and differences between these sectors.
Our 1996 contribution was based on extensive research carried out in the early 1990s (Coutinho and Ferraz, 1994) . Since then, no other comprehensive work has been undertaken which would allow a systematic update on industrial competitiveness. The most important research has been the "Estudo da Competitividade de Cadeias Integradas no Brasil" made by the Ministry of Development, Industry and External Trade (MDIC) (www.mdic.gov.br), covering 20 industrial sectors, which constituted the informational basis for this article.
I

Introduction
In this article, competitive firms are considered to be those capable of formulating and implementing strategies leading to sustained or expanded market position in the segment of industry where they operate. To be competitive, a firm's strategies, capabilities and performance must be coherent with the pattern of competition (PoC) prevalent in the activity in which it operates. Patterns of competition are defined as the collection of competitive driving factors required for success in an industry. As competitiveness is defined at the firm level, it is possible to consider, by aggregation, that a sector is competitive if a large proportion of sectoral production value originates from competitive firms at a given moment of time.
Competitiveness must be viewed as a dynamic concept for two reasons. Firstly, it is associated with previously accumulated capabilities of firms. Thus, present capacity results from past strategic decisions on where economic resources should be allocated. Revealed market position or productive performance indicate whether past strategies and capabilities were adequate or not. In this sense, present capabilities or market position do not necessarily ensure future competitiveness. Secondly, important competitive driving factors conforming the PoC may change due to strategies pursued by innovative firms. Thus competitiveness must be evaluated against the expected, not necessarily the current, pattern of competition at a given moment of time.
Given the large number of possible factors intervening in the PoC, it is necessary to organize them according to some type of criterion. A simple and workable criterion is one in which the factors are organized according to the capacity of a firm to influence their direction and evolution.
Some key factors (internal factors) lie within the boundaries of the firm, where it has complete control. Others (structural factors) are industry-specific and have an equal level of importance for all firms operating in similar market segments. In general, individual firms have only limited and indirect control over structural factors. Finally, there is a collection of drivers (macro factors) which are associated with generic framework conditions surrounding a firm and are beyond its capacity to exert direct influence. Thus, a competitive process has a systemic character, determined not only by the individual firm's efforts, but also by the nature of the industry in which it operates and by economic and institutional aspects.
Sectoral analyses of competition are usually based on structural or behavioural taxonomies. In this article, drawing on the classical works of Steindl, Labini, Scherer, Porter and Pavitt, we propose the existence of four industrial groups -commodity industries; durable goods industries; traditional industries and innovation carrier industries, each comprising industrial sectors possessing similar competitive drivers at the firm and structural levels.
Firms can be successful by offering: i) cost advantages, ii) product differentiation, iii) responsiveness, or iv) technologically sophisticated products. Very few firms can achieve excellence simultaneously in every source of competitive advantage. Competitive firms are those that focus on and develop coherent strategies, capabilities and performance in the factors making up the dominant pattern of competition in the specific industry in which they operate.
Cost competition prevails in the commodity sector. Products are intrinsically undifferentiated, and competitive firms are those capable of achieving the lowest unit costs and the highest production volumes possible, as well as having control over access to inputs and efficient logistics systems, thus reducing input and distribution costs.
Product differentiation is important in the durable goods industries. Most advanced firms try to concentrate their capabilities in design and marketing functions, while production may be extensively sub-contracted. The mobilization and supervision of partners is an essential source of competitive advantage.
Responsiveness is a priority for traditional industries. Firms target market niches aiming at specific consumers, stratified by income, age, etc. Business capacity requirements 3 are less strict than in other industrial groups, but management and supervisory skills are vital for success.
Innovation carriers operate in specific market segments. These firms must have strong technological capabilities and access to updated science and technology laboratories.
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III
Institutional change and industrial performance
Economic liberalization
Economic liberalization, acceleration of trade and cross-border capital flows and the diffusion of information technologies delineated the international context of the 1990s. In Brazil, industry faced two consecutive local competitive shocks -economic liberalization and monetary stabilization. Reforms were aimed at: i) economic deregulation, including the end of price control mechanisms for goods and services and the elimination of protected markets and other regulatory constraints on foreign investment; ii) liberalization of the external sector, including the reduction of trade tariffs and non-tariff barriers and deregulation of the capital account, and iii) privatization of manufacturing industries and public utility services. Macroeconomic changes were equally important. They were closely associated with the monetary reform implemented under the Plano Real in 1994 and with the subsequent return of capital inflows due to increasing international liquidity and higher local interest rates when compared to other national markets. The Plano Real successfully reduced the inflationary spiral, 4 resulting in the short term in growth of real wages. That, associated with the resurgence of credit lines for consumption, implied significant increases in aggregate demand. The return of capital inflows -direct investment rose from US$ 600 million in 1993 to US$ 29.1 billion in 1998-was very important for financing current account deficits, mergers and acquisitions and capital investment. Overvaluation of the national currency followed, and it was pushed even further by a set of specific policies defined by the Central Bank between 1994 and 1999.
The appreciation in the exchange rate and the high interest rates, together with low tariffs and lower barriers to the entry of foreign firms, imposed a new competitive environment on industry. The immediate result was a rapid deterioration in the trade balance. Foreign capital inflows financed trade deficits but, at the same time, the vulnerability of the country's external accounts increased to levels not compatible with macroeconomic stability. Consequently, the negative impacts of external financial dependence were revealed not only in the weak growth of expansionrelated investments, but also in insufficient GDP growth during the 1990s.
Industrial performance
a) The same structure of production, but with many fewer workers
The share of Brazilian industry in the economy did not change throughout the 1990s (Rocha and Kupfer, 2002) . Among the different industrial groups (table 1) , industrial commodities, durable goods and food and beverages showed a better performance due to the income effect generated by the Plano Real (in the case of durable goods and food and beverages) and/or better terms of trade and export performance (industrial commodities and durable goods). The performance of the innovation carriers was notably good around 1995, as a result of better prospects created by the success of the Plano Real, but this was followed by a return of slow growth, as imports expanded significantly and expectations of a better future were not fulfilled.
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Many economists identify the beginning of the 1990s as the break point in the relation between production and employment. For Gonzaga (1996) , Amadeo and Soares (1996) and Bonelli (1996) , this increasing divergence indicates significant technological change in the economy in terms of production processes and/or organization. This explanation places emphasis on intra-and inter-firm transformations, due to stabilization, trade liberalization and economic deregulation that defined new efficiency parameters for the strategic behaviour of corporations. In reality, as the analysis ahead will show, in most sectors a large proportion of firms did indeed go through a significant modernization process, strongly biased towards cost rationalization. This rationalization included the adoption of improved organizational techniques; the introduction of information technologies and equipment in administration and production; changes in the product portfolio in the direction of greater specialization; subcontracting, de-verticalization, and increased use of imported components. These changes directly implied a lower demand for industrial employment, for the same level of production. It is an open question whether employment rates will ever catch up with past losses.
b) Unchanged trade specialization
Foreign trade expanded significantly during the 1990s, from US$ 50 billion in 1990 to US$ 107 billion in 2002. Between 1990 and 1993 trade levels and the trade balance remained unchanged, suggesting that, per se, tariff reform had only a minor impact on the international insertion of industry. After stabilization cum currency overvaluation and further tariff reductions, foreign trade expanded steadily up to 1997, especially in the case of imports. Thus, while exports rose at a moderate rate, imports trebled between 1990 and 1997. As a result, the trade balance deteriorated and, after 14 years of surpluses, in 1997 the trade deficit reached US$ 8.2 billion. Regardless of this expansion, however, Brazil's share in world trade has declined from 1.4% in the mid-1980s to 0.75% in 2001.
The 1997 Asian crisis triggered off a period of uncertainty in Brazil. International liquidity and trade receded and external vulnerability increased, leading to an exchange crisis that resulted in the depreciation of the Real and the introduction of a floating system in January 1999. From then onwards imports declined, but never below US$ 40 billion, while exports increased steadily, resulting in trade surpluses in 2001 and 2002. Concurrently with the expansion of total Brazilian foreign trade, the ratios of exports and imports to domestic production in manufacturing increased steadily. Thus, between 1990 and 2001 the export ratio increased from 8.0% to 14.9% while the import ratio trebled, from 4.3% to 14.8%. Figure 2 shows the imports and exports of four industrial groups, reflecting the above-mentioned substantial expansion of Brazilian foreign trade and, most important, the existence of sharp differences in the nature of Brazilian imports and exports. Unlike what occurred in the structure of production, changes in the ownership structure of industry were very pronounced. As shown in table 2, privatization and mergers and acquisitions amounted to US$ 128 billion between 1990 and 1999. As might be expected, the value per transaction in privatization was much higher than in mergers and acquisitions. The first phase of privatization (1991) (1992) (1993) (1994) (1995) involved steelworks, mining and petrochemicals. In the second half of the 1990s electrical power, financial services and telecommunications were privatized. This last sector alone was responsible for US$ 30 billion in government revenue. Foreign investors were responsible for 76.9% of the privatization operations and 71.4% of the mergers and acquisitions.
According to Rocha and Kupfer (2002) , among the 300 largest corporations in Brazil, State-owned firms reduced their market share (sales revenue) from 44.6% in 1991 to 24.3% in 1999; multinationals expanded from 14.8% to 36.4%, while local capital maintained its position. The authors suggest that ownership change among leading firms occurred in two phases. Between 1991 and 1996, the share of Stateowned firms was transferred to private firms, regardless of their nationality, as a result of privatization of industrial firms. Between 1996 and 1999 revenue was transferred from national firms (State or privately owned) to multinational firms.
Asset acquisition and transfers reshaped the country's ownership landscape but did not lead to further increases in capital investment. In Brazil, the 1990s was marked by only a modest expansion of gross fixed capital. According to Bielschowsky (1998) , the share of industrial investment as a proportion of GDP amounted to 2.2% in the period from 1988 to 1993, compared with 4.5% during the 1970s. Between 1995 and 1997 investment rates increased to 3.2%, mostly associated with localized equipment renovation.
In fact, as shown in table 3, out of an universe of 72,000 industrial firms, with total sales of R$ 582 billion in 2000, 19,000 firms spent R$ 22 billion (or 3.8% of sales revenue) on activities associated with modernization and innovation, ranging from training to R&D. Of these 19,000, 15,500 firms focused their expenditure on machinery acquisition. A smaller group of firms (10% of total industrial firms) invested 0.64% of sales in R&D activities, but within this select group there were large differences: the bigger the firm, the greater its commitment to R&D. Commodity-related industries are engaged in the production of intermediate inputs for industrial or final consumption through large-scale production processes, and cost reduction is the driving factor in competition. Due to increasing competitive pressures from developing countries, markets of developed countries are being defended in favour of local firms by means of explicit protectionist measures (see first two columns of table 4). Commodities are intrinsically undifferentiated, and production efficiency and economies of scale are ensured by three complementary means: highly capital-intensive plants, preferential access to inputs (raw materials and energy sources) and transport logistics. In such a context, large, multi-plant companies, operating internationally are capable of expanding the frontiers of the important competitive driving factors. During the last decade, local leading international firms have become larger and more internationalized through mergers and acquisitions.
At the level of the firm, core competences are related to five sources of competitive advantages: management, acquisition of or access to process technology, inputs, transport, and distribution networks and preferential clients. The diffusion of information systems based on microelectronics technologies has provided the technical base for co-ordinating largescale operations and logistics.
The pattern of competition among firms has remained closely associated with what is known as homogeneous oligopoly. Competing firms try to gain knowledge of market perspectives and behaviour of rivals, on a global basis. Thus, for competitive success, it is of fundamental importance to correctly anticipate demand growth and/or effectively respond to changes in price and quantity demanded by local and international markets.
Aggressive firms are those implementing merger/acquisition-based investment strategies and expanding capacity ahead of the growth in demand for current products. Revenue possibilities have expanded significantly in the past ten years, by means of widening product portfolio, exploring transportation assets for third parties or selling-off surplus energy. Preferential access to capital markets is of vital importance. In this respect, large and internationalized companies have considerable advantages over firms operating single plants or in a limited number of national markets.
International competition in a context of liberalized national economies has strengthened a historical trend: although prices of most commodities fluctuate in line with world economic cycles, relative prices have shown a declining trend, raising serious terms of trade problems for commodity-dependent exporting nations.
Steel, pulp and paper and concentrated orange juice, along with other commodity industries like soybeans and iron ore, are considered to be pillars of Brazilian international competitiveness. In these industries, in 2002, Brazil had a significant share of international export markets: 80% in concentrated orange juice, 37% in sugar, 34% in soybeans, 32% in coffee and 16% in the meat industry. In 1990, the relatively small size of leading companies and the low levels of product value-added were the main competitive challenges facing Brazilian commodity producers. Since then these challenges have been only partially addressed, while other sources of competitiveness have been enhanced (see last two columns of table 4). In the steel industry, two outstanding processes have taken place: the privatization process initiated in the late 1980s, and a substantial investment drive in stages of the production process associated with the generation of new, higher unit value products to be sold on the local market.
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Six large steel companies and six small ones were privatized in Brazil, for a total of US$ 5.7 billion.
Local capital predominated in the privatization process. Financial institutions accounted for 33.6%, pension funds for 15% and industrial corporations for 21.8% of the total value of privatization. Due largely to the privatization technique used (i.e., auctions), an outstanding feature of the second half of the 1990s was ownership instability and further asset transactions. After privatization was completed 20 private merger and acquisition transactions were carried out. Between 1990 and 2000, only 17% of the production units (measured in terms of physical capacity) had not undergone at least one change in ownership. Besides ownership changes, between 1994 and 2000 the industry invested an average of US$ 1.4 billion. This was rather unexpected, given the country's macroeconomic uncertainties and those arising from the privatization process itself. Most investments were focused in the rolling area, enabling product upgrading.
In pulp and paper, at the end of the twentieth century, there were 220 companies. In 2000, total sales reached US$ 7.5 billion; the largest 11 integrated companies were responsible for two-thirds of this total, showing the importance of plant-and company-level economies of scale for this industry. During that year, the four largest producers of pulp accounted for 70% of total production. In the paper segment, concentration levels are lower, but they have been increasing since 1990. In that year, the five largest producers were responsible for 39.5% of total production; ten years later that share had increased to 51.4%. Ownership concentration levels were increased through a very active process of mergers and acquisitions, as shown in table 5. (1) company (2) between (1) and (2) company (3) (2) and (3) company (4) In the citrus industry there are two segments. In the frozen concentrated orange juice segment, firms control the processing stage and co-ordinate the associated logistics (from orange plantations to packaging). Most active firms have moved to the south of the USA, acquiring or investing in new processing units and even some plantations. Co-ordination capabilities have been developed and important clients, like Coca-Cola, have transferred the management of their production units in the United States to a Brazilian company. This is an important change from the early 1990s, due to the need to sidestep import restrictions. The industry has also become more concentrated: the export share of the four largest producers increased from 70% to 90% between 1997 and 2001. But these firms still remain distant from final consumers: they are typical commodity producers, relying for competitiveness on the low cost of their undifferentiated product.
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In the pasteurized orange juice segment, which has been expanding rapidly in Brazil, the market structure is different. As shown in table 6, in their search for economies of scale firms have followed different verticalization strategies. At one extreme, close to the resource base, processing firms have verticalized into packaging operations. At the other extreme, close to the final consumer, companies have incorporated distribution activities. In most cases, economic relations between these two extremes involve supply contracts between different companies.
b) Low unit value for exports, high unit value for the local market
Brazilian commodity producers supply international markets predominantly with low unit value products. Since the early 1990s they have consolidated their competitive position by investing in distribution networks and closer relations with large clients. For the Brazilian market, however, firms have evolved towards widening and upgrading their product portfolio. Compared with exports, sales to the local market have higher unit value. This dual track strategy has been consolidated throughout the years. It remains to be seen whether the experience gained in the local market may prove useful for conquering new and more valuable segments in international markets in the years to come.
In 1999, in value terms, the world share of Brazilian steel semi-finished products was 14.1%, but in galvanized sheets it was only 0.4%, while the share of semi-finished products in total Brazilian steel exports increased from 39.2% in 1990 to 68.4% in 2001, in terms of physical production. This expansion was attained in spite of the context of increasing protectionist barriers. In the local market, however, total steel consumption increased 89% between 1992 and 2001, while the growth in galvanized sheets reached 402%. Over 50% of total demand came from the automotive and civil construction sectors. The high level of competitiveness in low value added products is also reflected in the industry's cost structure. As may be seen from table 7, the competitiveness of the Brazilian steel industry stems from the low level of labour and iron ore costs. Financial costs and the cost of coal have long been the basic source of competitive disadvantage.
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Cost advantages in pulp production are quite similar. In 2001, Brazilian industry led in the production of short fibre pulp, with a 19.4% share of total world supply, a 7-point increase over the 1990 market share. Between 1990 and 2001 this branch expanded by 9.5% annually, surpassed only by the expansion of Indonesia, a latecomer to the industry. In value terms, exports increased from US$ 556 million in the early 1990s to US$ 1.3 billion in 2000.
In paper production the picture is very different, both in terms of volume of production and share in world markets. In 2000, Brazil produced 7,188 tons of paper, while international production reached 323,295 tons. Although the Brazilian industry grew by 4.3% during the 1990s, its international market share for all types of papers is very small and has remained unchanged: 2.0% in 1991 and 2.2% in 2000.
Five types of papers accounted for more than 50% of exports in 2000 -printing/writing, non-coated paper, toilet paper, cardboard and kraft liner. Ten years before, the proportion was higher, at 70%. Since 1990, however, in value terms paper exports have remained below US$ 1 billion in most years. Thus, in 2000, 62% of total paper production was sold in the local market; 22% represented self-consumption by the producers and only 15% was exported.
The citrus industry follows a similar dual track strategy. In the frozen concentrated orange juice (FCOJ) segment, Brazil is an international leader; in the pasteurized orange juice (POJ) segment sales are directed to the local market. The latter requires more sophisticated industrial operations and is very close to the final consumer market, requiring significant marketing efforts.
During the 1990s 50% of total world orange juice and 80% of FCOJ were produced in Brazil, generating, on average, US$ 1 billion in foreign exchange. Like other commodity producers, Brazil is very dependent on the fluctuations of international prices. While total exports of FCOJ expanded from 785 million tons in 1990 to 1,234 million in 2000, export revenues reached a peak of US$ 1.3 billion in 1995, decreasing to US$ 800 million in 2001.
Most developed markets for FCOJ are stagnating, while developing regions are expanding their consumption. It is estimated that West Europeans consume 24 litres of fruit juice per year, while East Europeans consume 5 litres per year, having increased their consumption 80% between 1995 and 2000. This context has led to reactions from important consumer/producer countries through the imposition of trade barriers, like the 56% ad valorem tariff imposed by the United States. In the POJ segment market perspectives are positive. While annual consumption levels of POJ in the USA reach 40 litres, in Brazil total orange juice consumption is around 20 litres/year. Of that, only 1 litre is POJ, but annual rates of growth in this segment are very high, at around 30%.
c) Cost control
Throughout the 1990s, companies placed considerable emphasis on actions closely associated with the reduction of direct costs, especially raw materials and transport. Lowering energy costs was an important investment item, given its high weight in total costs and the supply crisis the country faced in 2001. Companies also consolidated their capabilities to operate technically updated plants efficiently, but they still relied on capital goods suppliers to define the technological possibilities of improving processes.
The investment drive in the steel industry had a direct impact on efficiency levels. Even though output levels remained around 25 million tons per year, modernization of installations and sharp cuts in employment levels -at an annual average rate of 7.6% between 1989 and 2000 resulted in corresponding marked improvements in productivity levels, from 11 to 5.4 man-hours per ton, between 1991 and 2000 (see figure 3) .
Investments in pulp and paper were not as pronounced as in steel, but in order to maintain their competitiveness firms expanded backward integration towards rationalized eucalyptus forests. In 1990, out of 64 million hectares planted by the industry, eucalyptus forests occupied 42 million and pine forests 20 million. Ten years later, the area of pine plantations remained constant while 100 million hectares of eucalyptus forests were planted.
The competitiveness of the citrus sector also lies in its privileged access to inputs. There have been considerable technological efforts to improve the productivity of the agricultural base of the industry. The most significant achievement was the 2002 DNA sequencing of the genome of the bacteria Xyllela Fastidiosa, which causes diseases in the crops. According to Neves and Marino (2002) , productivity has expanded due to increasingly intensive plantation management and greater use of fertilizers, while the total area planted has decreased.
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AND MARIANA IOOTTY The market structure of durable industries, like the consumer electronics and automobile industries, is characterized by differentiated and concentrated oligopolies, with just a few firms operating in global markets. Leading firms are those capable of successfully exploiting economies of scale and scope. The 1990 international competitive drivers have been further stressed (see first two columns of table 8). For competitive firms, differentiation requires constant introduction of products with new sets of attributes. For this purpose, firms invest in product development, marketing, and after-sales service through an authorized retailers' network. Firms are constantly trying to create or expand market segments, in order to pay off the investments costs associated with product development and new or renewed installations.
To be competitive it is mandatory to operate under strict minimum requirements of technical and management economies of scale. Scale is therefore a significant barrier to entry, and firms must implement investment strategies that anticipate market growth. It is also important to operate production systems with increasing levels of technical efficiency, quality and flexibility. These needs imply the intensive use of microelectronics-based automation and organizational techniques oriented towards continuous improvement of production processes.
Due to the heavy weight of components in total production cost, vertical disintegration has increased, combined with new forms of linkages between assemblers and suppliers. In relation to suppliers, essential competitive factors are: delivery times; price; technical conformity; stable industrial contracts incorporating the transfer of inventory administration costs to suppliers; and joint development of components. The prevailing international context of trade liberalization has induced firms to develop global sourcing systems. For some lines of electronics-based consumer goods, there has also been an important trend towards subcontracting the production of final goods to specialized contract manufacturing firms in developing countries like Mexico and China.
Investments made in these sectors normally induce dynamic effects in a host economy, directly or indirectly, including changing and upgrading the nature of employment of a region. This is why local authorities offer generous fiscal incentives to attract these sets of activities. In Brazil, the consumer electronics and automotive industries were strongly impacted by the Plano Real and trade liberalization. On the one hand, an "income effect" sharply expanded demand levels; on the other hand, trade liberalization imposed new and more rigid benchmarks for product attributes, such as price and technical specifications.
During the 1990s, firms in Brazil not only demonstrated the capacity to resist international competition but also to implement pro-active strategies to exploit the expansion in demand through investment in new production capacity and higher levels of imports of parts and components (see the last two columns of table 8). New entries took the form of green field investment, especially in automobile assembly, and acquisition of existing auto parts businesses. New entrants in consumer electronics combined both investment modes. By 2002, the internationalization of ownership, already a structural feature in these industries, was practically complete. Representatives of most international leading players are currently operating in Brazil. As a result, Brazil has become an important production platform for middle-range products, such as sub-compact cars, on the international scene. Given the oscillating, low-growth trends of the Brazilian economy throughout the decade, however, most firms have yet to make full use of the new installations.
Competitiveness in 2002: successful catching up, but demand constraints still impose limits on further growth a) Capacity expansion and internationalization
In consumer electronics, the market expansion of the first half of the 1990s induced the entry of new players and the growth of existing competitors. New investments (and entrants) were observed in the television and video segment, while mergers and acquisitions were more pronounced in the freezers, refrigerators, cookers and washing machines segments.
The industry went through two different phases. After the period of recession in the early 1990s, manufacturers of audio and video products improved performance due to significant increases in consumption levels, mostly among lower social classes. For instance, sales of TV sets, which were about 2 million units in 1990, increased to the unprecedented level of 8.5 million units by 1996. But, just as production expanded in that period, it quickly contracted during the second half of the 1990s, falling to nearly half the 1996 volume by the end of the decade (Sá, 2002) .
The high levels of credit default among lowbudget consumers damaged the sales of major shopping outlets, leading to the bankruptcy of some leading chains and thus reducing the sales revenue of most Source: Sarti (2002) electronics manufacturers. As a result, the consumer electronics industry went through a reorganization process which included the bankruptcy of some local firms and the closing down of local operations by foreign firms. The inverted V shape of television sales shows how volatile the Brazilian economy has been and, from a technical perspective, how production of consumer electronics items can be expanded and reduced very quickly, enabling firms to respond to positive and negative evolution in demand.
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In car assembly, green field investment prevailed. Table 9 shows the impressive addition of new capacity to the segment during the second half of the 1990s both by existing producers and newcomers.
While new entrants and plants in car assembly increased competitive pressures, investments in auto parts also brought in new firms, but not via green field projects. Following international trends, mergers and acquisitions was the dominant mode of entry. Hence, as only a small proportion of resources were devoted to production expansion, higher rates of internationalization and market concentration were observed. In 1994, local capital accounted for at least 50% of total capital, sales and investment, but by the end of the decade, the share of locally owned firms was down to approximately 25%.
The performance of this industrial group was very much influenced by the evolution of aggregate demand. For example, in 2000 the sales revenue of the audio and video markets plummeted to US$ 3.5 billion: far below the US$ 8.1 billion reached in 1996. Idle capacity is more pronounced in auto producers, as they are not able to shut down capacity as easily as producers in the consumer electronics sector.
b) Specialization and modernization
By 2002, the Brazilian consumer electronics and automotive industries became specialized in middlerange segments. Firms invested in upgrading technical specifications to international levels, while relying on established technology standards, imported components and imported finished products for the lower and upper-end segments. This option can be explained by two factors: firstly, the size and income profile of local demand, and secondly, the competitive pressure from imports, which imposed strict minimum levels of product attributes.
This industrial branch has yet to compensate the volatile local demand with greater exposure to international trade; exports in the audio and video segments have remained at around US$ 350 million since 1990, representing a very small proportion of local sales; imports of final goods were around US$ 150 million, increasing to US$ 450 million when local demand expanded. The main destinations of exports were Argentina, Hungary, Italy and Spain. The infant but growing exports have not been able to compensate for the significant increase in the value of imports of electronic components from South Korea and Japan, however. According to Sá (2002) , although total trade deficit in electronic components decreased from US$ 1.5 billion in 1997 to US$ 1.1 billion in 2000, the lack of production capacity in this segment constitutes a major structural weakness of Brazil.
In the automotive sector, regardless of ownership changes, investments were significant and the Brazilian competitive gap was significantly reduced in terms of product attributes and efficiency levels of installations. In aggregate terms, as shown in At this point, it is important to call attention to changes in the nature of assembly-supplier relations in the automotive sector. Firstly, suppliers were induced to set up production facilities very close to assembly units, to enable de-verticalization and just-in-time operations. Most new plants were designed under the condominium concept, in which specific areas were designated to be occupied by selected auto parts corporations that would enjoy exclusive relations with assemblers. In return they had to share investment costs. Secondly, in line with new forms of relations, auto parts companies -now for the most part subsidiaries of key international players-developed intense intra-firm trade, thereby expanding auto parts imports from their parent transnational corporations. Within a context of capacity expansion, modernization and ownership change, auto sales in Brazil increased from 713,000 units in 1990 to 1.9 million in 1997, going down to 1.6 million units in 2001. Most auto assemblers operating in Brazil focused on the subcompact segment, with engines in the 1000 to 2000cc range. In 2001, 71% of domestic production was related with this segment. The international trade of the Brazilian auto industry was marked by strong complementarities with Argentina: after a brief expansion in the post-trade liberalization years, the level of cars imports was reduced to US$ 2 billion in the 2000/2001 biennium. Almost 66% of these imports came from Argentina. By the same token, 44% of Argentine auto imports come from Brazil.
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VI
Traditional industries: competitive constraints are still defined by unequal income levels
The pattern of competition then and now: market segmentation and networking
Market segmentation is an inherent feature of traditional industries. Variety prevails, in terms of number and technical specifications of products, nature of production processes (assembly, flow and batch production), minimum size of technical economies of scale, levels of verticalization and outsourcing, and organizational format of the companies. Industrial sectors are very sensitive to oscillations in demand, and responsiveness is the key competitive driver of these industries (see first two columns of table 11). Responsiveness is important for two reasons. Firstly, through considerable marketing efforts, companies constantly try to introduce new designs and create niches to impose themselves in their markets. If successful, immediate demand expansion follows. When this happens, they must increase production levels to correspond with growth in demand, while keeping delivery times under control. Secondly, demand levels are subject to seasonal oscillations, imposing the need for constant adaptation of production levels. Compliance with these two sources of oscillations in demand is facilitated by the relative technical simplicity of production processes and the low investment costs in expanding capacity. Apart from the importance of imposing new consumer habits, investment in these industries is closely associated with changes in demand levels.
The degree of market segmentation is defined by the size and income profile of a given consumer population. The higher the income level, the less relative importance the price attribute will have and the greater the value of attributes associated with satisfying particular specifications of clients. Nationwide, if high income levels prevail, firms with similar competences will co-exist, while operating in different market segments. In contrast, when income differentials are significant, firms with very differentiated competences will co-exist in similar markets. It is important to note that, given the relatively low unit value of traditional products in consumer baskets, high levels of product renovation and differentiated competences among firms may prevail, even in a context of very unequal income levels, if the absolute size of the market is considerable, as in the case of Brazil.
Entrepreneurial skills for promoting product renovation and keeping organizational formats up to date -especially in regard to design, marketing, quality control systems and relations with suppliers-are essential for competitive success in traditional industries. The basic sources of technical change for these industries are the equipment and input supplier industries. In the past ten years an increasing role has been played by information technology-related equipment and chemical inputs. Those corporations capable of gaining access to such equipment and inputs on better terms will enjoy competitive advantages. Privileged access to suppliers is related to size: smaller companies can survive in specific market niches, but they may face economic and financial difficulties in mobilizing the resources they need to fully exploit equipment-and input-related sources of competitive advantage. Given the inherent economic variety of these industries, this may be the basic reason for the growing trend for companies to organize themselves horizontally and/or vertically around local production clusters. Through such local clusters, companies can benefit from another source of competitive advantage: economies of agglomeration, through which they share costs associated with all aspects of their economic activity: infrastructure, labour and other inputs, design and marketing, information systems, etc.
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Traditional industries are among the oldest industrial activities in Brazil, and competitive heterogeneity was and still is an important structural feature. The coexistence of very differentiated levels of competence among firms in each sector -and even among stages of production, within a given firm-can be directly associated with the country's remarkably uneven income distribution profile.
In 1990 competitiveness was directly associated with size: large firms were likely to be more competent than their smaller counterparts. Larger firms were able to explore different market segments, to invest in modernization and to export. The analysis of textile, footwear and furniture industries indicates that, in 2002, such structural feature still prevailed, although, as shown in the last two columns of table 11, some progress has been observed. The rate of product renovation has increased, through explicit and increased design efforts. Production modernization has been facilitated by the incorporation of more efficient machinery. Local clusters have emerged and are being consolidated in different industrial segments and regions of the country, while companies have further explored low labour cost opportunities, by transferring installations to the Northeast of the country.
Competitiveness in 2002: increasing responsiveness, but heterogeneity still prevails a) Asymmetric capabilities
The footwear industry exports 30% of its total production, while the textiles and garment industries focus on the domestic market. Until the mid-1990s, most footwear exports were directed to low-end market segments, where the price attribute is important. In spite of competitive pressure from Chinese producers, export performance has evolved positively during the 1990s. As shown in table 12, exports increased from US$ 1.1 billion in 1990 to US$ 1.6 billion in 2001. Unit prices have also increased, indicating that the industry is upgrading its product portfolio. It is necessary to bear in mind that, since 1999, devaluation has helped exports. Other factors have also contributed to the sector's international performance: fiscal incentives and export credits; the consolidation of gains from economies of agglomeration, especially in the southern state of Rio Grande do Sul, and the accumulated export experience. Nevertheless, labour costs still provide an important competitive edge to Brazilian production. In 1993 labour costs in Brazil were US$ 1 per man-hour, compared to US$ 0.5 in China, US$ 2.5 in Korea and US$ 8 in Spain. A study by Costa (2002) demonstrates the importance of the exchange rate to this export sector. During the 1994/1998 period, when the Real was overvalued, total employment fell by 56,000, but as demand expanded -between 1999 and 2000 exports increased by US$ 270 million (26 million pairs of shoes)-companies quickly contracted 29,000 more workers.
In the textiles sector there are important economic differences between the three most important segments -textiles, chemical fibres and garments -as shown in table 13. The combined sales of 22,000 establishments, employing 1.5 million workers, amounted to US$ 45.2 billion in 2000. The production of chemical fibres is technically more complex and the plants are larger and generally controlled by foreign-owned firms. At the other extreme, in the garment industry, small and medium-sized locally-owned firms prevail, employing 1.2 million workers in 18,000 establishments.
In contrast with the footwear industry, the international performance of the Brazilian textile industry, as shown in table 14, was never economically significant, even though in some segments, such as the garment industry, the competitiveness drivers are similar to those prevailing in the footwear industry. 
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b) Modernization and relocation of production
A modernization drive was also observed in this industrial group, but with very special features, including relocation towards the low-cost Northeast region of Brazil.
In the footwear industry, companies modernized production processes and product portfolio, including the introduction of automated equipment and new organizational techniques associated with raising quality and decreasing waste and down time. There were also concerted efforts to increase product lines in association with higher process flexibility.
In the textiles and garment sector, modernization was stimulated by three sources of dynamism. Firstly, during the first half of the 1990s, the Plano Real induced positive expectations in relation to growth of demand; secondly, starting in 1995, the National Economic and Social Development Bank, BNDES, financed a US$ 2 billion programme for machinery acquisition, especially for larger firms; and thirdly, import liberalization and an overvalued Real on one hand, and advances in technology, on the other, offered the possibility of importing updated machinery at lower prices. Investments in new machinery implied changes in production processes, with a negative impact on employment levels in the sector, which, as in other countries, fell substantially (by 40.7%) between 1990 and 2000.
Concurrently, a significant number of companies in these sectors migrated from the Southeast to the Northeast (table 15) , looking for lower labour costs and generous tax incentives, including VAT exemptions, the provision of physical infrastructure and export credit lines.
The pattern of competition then and now: the increasing role of innovation
Innovation carriers are firms that engage in activities capable of inducing progress in other economic activities, through technical change incorporated in capital goods and components they produce. Market segmentation is the main feature of the demand for such goods. Since their products have specific applications, in general each firm competes directly with very few rivals. Over the years, and with the pervasive spread of information technologies, the leaders in this sector have evolved from supplying equipment and have become providers of technical solutions and services to clients. Firms of this type must devote considerable resources to research and development (R&D) activities, reflecting the fact that the most important competitive driver is the capacity to implement product innovations and to address particular demands of clients in specific market segments (see first two columns of table 16). Innovation capabilities are also the most important barrier to entry. Growing R&D costs have led to the emergence of different forms of alliances among firms, mostly with the aim of diluting technological risks. These features mean that there is an important role for public or private research centres.
Due to the strategic role of innovation carriers, nations with complex industrial structures have always implemented active policies to promote and consolidate the competitiveness of these enterprises in local and international markets. In addition to support for technological development, import restrictions, favourable financing conditions, government purchasing power and fiscal incentives are frequently used mechanisms. Of all industrial groups, Brazilian innovation carriers suffered the worst consequences of economic liberalization. Before this process, firms had reasonable levels of production capacity and well-qualified human resources, especially in mechanical engineering, as the result of a long learning process associated with an expanding local market and active industrial policies of the 1970s and 1980s. Even then, however, most producers of mechanical engineering and electronics-based equipment were not competitively strong, displaying high levels of verticalization and diversification, dependence on foreign technological suppliers, and merely incipient relations with the local scientific infrastructure.
In the course of the 1990s, producers of mechanical engineering and telecommunication equipments and computers shared a common feature: substantial strengthening of their production capabilities. However, this was not enough to resist foreign competitive pressures. New entrants from abroad acquired local firms, and intra-firm imports were extensively used (see last two columns of table 16). Suppliers of telecommunications equipment considerably expanded their production capacity due to the rigid expansion targets imposed upon telecommunication utilities during the privatization process.
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Computer assembly became internationalized through foreign direct investment in new facilities and asset acquisition and substantial increases in imports of components, as a result of changes in legislation which equalized opportunities for local and foreign-owned firms, In the face of growing imports, producers of mechanical engineering-based goods promoted a rationalization process resulting in a significant decrease in production capacity.
Corporate efforts were focused on the introduction of new organizational techniques to ensure greater efficiency of production processes, and reduction and specialization of product portfolio. Through the adoption of just-in-time methods and subcontracting, the mechanical engineering sector was able to improve efficiency and maintain minimum levels of production, with a negative impact on employment levels (which dropped from 331,900 in 1990 to 160,200 in 1999) . In line with this trend, computer firms first of all outsourced administrative activities and subsequently introduced new organizational techniques that required fewer staff, resulting in sharp reductions in employment levels. Thus, after employment had expanded from 42,924 in 1984 to 74,155 in 1989 , by 1999 the total number of employees in the computer industry was down to 38,450 (Porto, 2002) .
Low investment levels and trade liberalization significantly affected the producers of mechanical engineering equipment. While apparent consumption decreased from US$ 17.2 billion in 1990 to US$ 14.4 billion in 2000, imports increased and local production decreased substantially. During the decade, while production levels declined steadily, exports and imports evolved cyclically, with an upward trend until 1997 and declines thereafter (table 17) . The scenario for suppliers of telecommunications equipment was very different from that of the mechanical engineering sector. In the second half of the 1990s, this industry faced expanding demand due to the rules on the privatization of telecommunications utilities, coupled with intensive technical progress. An estimate by Oliva (2002) suggests that under the investment-inductive rules of concessions, sales amounted to US$ 20 billion between 1998 and 2000.
Data from Oliva (2002) also show that sales revenue in 2000 was 124% higher than the 1995 level. These figures alone indicate that the growth in demand attracted firms to install new assembly units in the country. Brazilian firms were very efficient in setting up local facilities, relying strongly on global sourcing to ensure delivery times to clients. This is the reason why the industry's trade deficit reached US$ 2 billion in 2001: the result of U$ 3.5 billion of imports (43% from the United States, 26% from the European Union) and US$ 1.5 billion of exports (90% to Latin America).
With regard to the computer industry (computers and components), Porto (2002) found a big expansion in sales, from US$ 6 billion in 1990 to US$ 10.7 billion in 1998. Since then growth has slowed down. These figures suggest that the computer industry has managed to outgrow component production. To a large extent, this is explained by the increasing reliance of this industry on imported components.
Indeed, when contrasting imports of components and imports of final computer goods (table 18), the disparity is quite clear: from 1997 to 2001 the average annual value of components imports equalled US$ 5.1 billion, while that of imported computers amounted to US$ 1.02 billion. More important, when local computer sales decreased -after 2000-and the Real was devalued -after 1999-, computer imports remained relatively stable but imports of electronic components increased even more.
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The competitiveness of Brazilian mechanical engineering capital goods is higher in product lines of low and medium technological intensity, where product cycles have matured.
Price competitiveness is decisive, and company advantages lie in privileged access to low-cost inputs and labour. Brazilian industry is also competitive in specific market niches, especially where the equipment is technically more sophisticated, requiring strong interactions between suppliers and clients, and local and regional demand is relatively high in economic terms.
However, some of the structural features of the 1980s, especially the division of labour between local and foreign producers, have not changed. Locally owned companies are prevalent in low-technology segments, while foreign companies dominate sophisticated product lines. The companies that have managed to survive the hardships of the 1990s have improved their competitiveness: they are leaner in terms of production processes and product portfolios. Specialization levels have increased, and this may constitute the basis upon which to grow in the years to come. Even so, most of the competitive challenges of the early 1990s remain, especially those related to the continuing weakness of the technological capability base.
In telecommunications, despite the increasing reliance on imports, to a great extent demand could be supplied from local sources because of the industry's previous experience within Brazil. Most of the international players were already established in the country before economic liberalization, and some local firms were also very active, but the expansion of demand brought in new foreign firms, through the acquisition of local firms. As a result, in 2000 foreign companies controlled 91.3% of the US$ 8.8 billion total sales of the sector in that year (Oliva, 2002) .
Indeed, according to Porto (2002) , when a broader definition is given to the computer and telecommunications industries, the picture does not change very much. The gross sales of the information technology industries increased from US$ 16 billion to US$ 30 billion between 1996 and 2000, with foreign-owned firms expanding their market share from 48.2% to 65.8%, at the expense of locally-owned private firms. The institutional transition towards a new "marketdriven" paradigm was not a smooth process and uncertainty increased, especially unpredictability in terms of the extent of entry of new competitors and imported goods. Firms lost the capacity to forecast the real size of their markets and reacted by undertaking defensive actions, most of them associated with cost reduction, production rationalization and product renewal, which led to further reductions of the already low levels of microeconomic confidence. These low levels of confidence were accompanied by a negative propensity to invest, with similarly negative repercussions on macroeconomic sustainability and economic growth. A balance of the "Made in Brazil" production structure, ten years after economic liberalization, displays a strikingly different feature from those of other Latin American countries: between 1990 and 2002 very few genuinely new economic activities were added to the country's industrial matrix, and very few previously existing activities ceased to exist.
Most important changes were observed in the management of production processes and in the ownership landscape of industry. Modernization and inward internationalization were the most outstanding, economically significant and generalized processes taking place in Brazilian industry in the 1990-2002 period. These processes do not really represent innovation in the Schumpeterian sense. Foreign capital has always had a prominent role in industry, because the Brazilian economy was never closed to foreign ownership as it was in foreign trade. As for modernization, around the mid-1980s leading firms in most industrial sectors were already introducing updated organizational techniques to increase efficiency and quality (Ferraz, Kupfer and Haguenauer, 1996a) .
Over the years, modernization and inward internationalization were strengthened among leading firms and extensively diffused across sectors, assuming economically significant proportions. The role of foreign capital was considerably strengthened, especially in dynamic industrial segments. Modernization provided the basis upon which firms withstood competitive pressures from expanding imports and the entry of new competitors. The wide diffusion of labour-saving techniques and machinery, de-verticalization and subcontracting and the lack of sustained growth in demand levels caused a decline in employment never seen before in Brazilian history.
Modernization was strongly biased towards rationalization rather than towards expanding production capacity and developing innovation capabilities to support the introduction of new processes and products. Facing changing macroeconomic conditions, industrialists were not willing to invest in new plants and even less in R&D, the most uncertain of all investments.
More interestingly, modernization did not induce changes in the relative position of firms. Those that were relatively stronger in the pre-change period have shown better adaptive capacity and vice-versa. Large firms and those which were foreign-owned, operating in the industrial commodities or durables sectors and located in the southern part of the country, have widened the relative gap separating them from firms lower down on the competitive ladder.
Foreign trade expanded significantly, from US$ 50 billion in 1990 to US$ 100 billion in 2001. But trade patterns remained relatively unchanged: imported goods had high income elasticity of demand, while low unit values prevailed in exports. Production modernization benefited from imported electronic components and chemical inputs, while the industrial commodities group still generates most of the country's foreign exchange. Trade deficits soared and were overcome only in 2000, after a heavy currency devaluation. Regardless of these advances, the share of Brazilian foreign trade in world trade has declined from 1.4% in the mid-1980s to 0.75% in 2001.
Mergers and acquisitions changed the ownership landscape of Brazilian industry, strongly reinforcing the share of foreign capital. Moreover, between 1990 and 2002, investments in new plants and capacity expansion were carried out only in a very few sectors: steel, automotive products, consumer electronics and telecommunications equipment. These are examples of positive reactions to the expansion in demand and pro-active responses to increasing competition, and they are interesting in indicating a pro-growth vitality in Brazilian industry.
Among industrial groups, some interesting regularities exist. Strong competitiveness has been and remains essentially associated with commodity producers, where local capital is still prevalent. But commodity producers have followed a dual-track strategy: exports of low unit value products and internal sales of high unit value goods. In the durables sectors, competitiveness was strengthened -especially in middlerange products -through investments in new plants, increasing product differentiation and expanding imports of components. Foreign firms are dominant and exports are increasing. Heterogeneity is still an important feature of traditional industries, in which local capital mostly predominates. Responsivenessa key competitive driver -has increased, along with the formation of local production clusters and the relocation of plants to low-cost regions, especially the Northeast. Among innovation carriers, weaknesses still prevail, although the firms significantly improved their ability to deliver equipment when demand was expanding. Ownership internationalization has increased, inducing a marked division of labour: foreign firms control the assembly of equipment and the importation of strategic components, while locally owned firms are either suppliers of standardized components or producers of technologically simple machinery.
In short, Brazilian industry has shown considerable capacity to adapt to institutional change. Competitive capabilities were reinforced, thanks to a modernization drive strongly biased towards rationalization. Interestingly, however, in a few areas where growth prospects were high, industry responded by expanding capacity. Nevertheless, responsiveness to the challenges imposed by economic liberalization and growth prospects is unevenly distributed, favouring those firms with previously accumulated capabilities. Most probably this was an important factor in the acceleration of ownership internationalization.
Consequently, Brazil may face a development paradox in the years to come. History tells us that local capital and innovation capabilities have been outstanding features in countries which have been successful in sustaining economic development. If ownership internationalization is to remain and local innovation capabilities are to be promoted, then Brazilian private and public policy makers must seek new ways of attracting the necessary investments. To a great extent, this will mean an important departure from established policy practices, towards new ways of regulating and inducing firms to increase local value creation. (Original: English) 
